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Abstract
The Korean insurance industry has rapidly grown over the past decade, and at the same
time the asset size of Korean insurance companies increases very fast. So the effective and
scientific asset management becomes very essential for these companies to stay profitable.
Korean insurance companies are also expanding their business platforms abroad
including emerging countries, and consequently the appropriate currency management becomes a
very important issue in asset management.
In this paper, various hedging instruments for managing currency risk were reviewed
with the focus on Korean specific financial market conditions, and the researches on the
optimum hedge ratio of foreign investments were also discussed. Based on the practice of
leading companies and the academic approach of the currency management, I suggested the
effective currency management strategy for foreign investments of Korean insurance companies.
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1. Introduction
Insurance companies are well known as big capital providers in the capital market. Many
people think the asset portfolio of the insurance company should be safe and less risky than that
of other financial institution because its debt to equity ratio is usually very high. In some sense,
that statement appears to be a right but, in reality, the asset portfolio of the insurance company is
more complicated and diversified than expected. It contains not only bonds portfolio which is
considered safe, but risky assets such as stocks, real estate, and financial products embedded
with derivatives. In addition, the insurance company doesn't necessarily invest in financial
products denominated in its local currency. Its investment scopes ranges from developed
countries to emerging countries for various reasons.
This is the same story with Korean insurance companies. The Korean life insurance
industry is ranked at 7th in terms of its total premium as of 2009, and the Korean non life
insurance industry is also rapidly growing as demand for general insurance and other types of
insurance increases. Correspondingly, the asset size of Korean insurance companies has
increased significantly over the past ten years. Over the same period the proportion of overseas
investment also has increased significantly due to the demand for ALM matching and portfolio
diversification.
But, overseas investments of Korean insurance companies are inevitably involved with
the currency management issue. The return on overseas investments should be calculated based
on the local currency, so the return after translation is more crucial than the return in foreign
8
currency terms. Misguided currency hedging without deep understanding of the portfolio of a
company and the derivatives market might cause a huge loss on P/L of the company, In spite of
the recent development of Korean financial markets Korean insurance companies still need to be
very cautious in coping with currency related matters due to illiquidity and biased "demand-and-
supply" in Korean financial markets.
Throughout this paper I will suggest the effective currency management strategy for
Korean insurance companies. First of all I will overview the Korean insurance industry and
special issues of overseas investment in Korea. Then I will discuss the currency management
practice in Korea. Herein, I'll touch on Korea-specific issues in implementing currency hedging
instruments such as FX Swap, Cross Currency Swap, FX Forward, and FX Options. In this
chapter, I'll also discuss off-shore currency markets which are very special hedging instruments
for emerging currencies.
I found that most Korean insurance companies have a view that currency risk is the risk
that should be hedged away, so the currency management is focused on seeking for a perfect
hedge rather than adding "alpha" to their portfolio. But through my survey and research I have
decided that taking a simply 100% hedge position on the underlying foreign assets is not
appropriate. Instead Korean insurance companies need to find out the optimal hedge ratio of their
international portfolio, and moreover, the currency hedging strategy should be adjusted based on
the characteristics of asset classes.
By the regression analysis between the return on stock indices and the return on the
corresponding currencies, I tried to show what amount investors should hedge in both several
emerging countries and developed countries. By notifying the optimal hedge ratio is not 100% I
would like to give Korean insurance companies the implication that they need a new approach of
the currency management.
2. Insurance industry in Korea focusing on asset management
2.1 Overview
As with other industries in Korea, the Korean life insurance industry has grown rapidly
over the past decades, and as of December 2008 the life insurance industry and the non-life
industry insurance are ranked at 8 th and 12th respectively in terms of annual premium in USD.
The aggregate ranking of the Korean insurance industry is 10 th according to "the Sigma" issued
by Swiss Re. As is shown on the table total premium volumes were reduced due to the extreme
depreciation in KRW in 2008, thereby the ranking of the Korean insurance industry was
downgraded to 10th from 7th in 2007. But the industry is still showing a steady growth in the local
currency term.
Table 2.1 Total Premium in USD in 2008
Ranking Country 2008 2007
1 US 1,240,643 1,237,890
2 Japan 473,197 393,125
3 UK 450,152 539,468
4 France 273,007 272,855
5 Germany 243,085 223,530
6 China 140,818 92,483
7 Italy 140,689 142,392
8 Netherland 112,611 102,613
9 Canada 105,174 100,758
10 South Korea 97,023 115,458
*1 Swiss Re, Sigma Archive
2.2 Trend of Asset Size
The total asset size of Korean insurance industry as of March 2009 was $293 billion.
Although the asset size in USD term in 2009 shrank drastically from $370 billion due to the
depreciation of KRW, the asset size in KRW term has continued to grow, implying that demand
for more sophisticated asset management skill increases.
Table 2.2 Trend of Asset Size in KRW (Billion)
FY Life Non-Life Total
2004 211,610 42,816 254,426
2005 239,362 48,489 287,851
2006 273,131 56,067 329,199
2007 305,400 64,854 370,253
2008 328,332 74,027 402,359
Table 2.3 Trend of Asset Size in USD (Billion)
FY Life Non-Life Total
2004 208.7 42.2 250.9
2005 248.0 50.2 298.3
2006 293.3 60.2 353.6
2007 308.5 65.5 374.0
2008 238.9 53.9 292.8
*I FY ends at the end of March of the next year
*2 Korea life insurance association and Korea nonlife insurance association
*3 USD value was computed using the currency rate as of March 31 of each year
One interesting aspect about the Korean insurance industry is that the big four insurers'
asset account for over 60% of the total asset of the industry. And the overseas investment strategy
of these companies usually has a great influence on the rest of companies' strategy, thus the
research of the overseas investment and currency management strategy of these companies will
help us to understand the trend of Korean insurance industry's asset management.
Table 2.4 Trend of Big four insures' asset size in USD (Billion)
FY Samsung Korea Kyobo Samsung Big 4 from Total
Life Life Life Fire Industry
2004 89.7 36.4 35.0 14.3 175.4 69.9%
2005 103.2 42.1 39.9 17.0 202.2 67.8%
2006 116.9 48.9 46.2 19.9 231.8 65.6%
2007 117.6 50.0 46.6 21.0 235.1 62.9%
2008 88.5 38.3 36.4 16.8 180.0 61.5%
2.3 Trend of Local Investments
Korean insurance companies have focused on fixed-income investments, i.e., loans and
bonds since they have to secure income gains to pay off pre-determined yield on the insurance
contracts they sold. As of March 2009, fixed-income investments accounted for 75%, i.e., bonds
accounted for 50%, and loans accounted for 25% of the total portfolio.
Equity investment, meanwhile, has been rather conservative in trading stocks, and the proportion
of the stock investment as of March 2009 was only 5%. More interestingly, the equity investment
in Korea is very closely related with the equity stake in the affiliated companies, and this
investment is well known not for the investment itself.
Generally speaking, the insurance company is a big buyer in the real estate market. It is
the same story in Korea, and many Korean insurance companies invest in real estate directly and
indirectly. The proportion of the real estate investment is also 5% from the total invested assets.
2.4 Trend of Overseas Investments
One of the most important issues in the insurance company is the asset and liability
matching. Due to the underdeveloped capital market in Korea, Korean insurance companies had
to tab into foreign capital markets to get longer duration bonds. Therefore, in the beginning phase
of overseas investments, the investment was rather confined to debt investments with long
maturities.
As the experience of global capital markets accumulated the insurance companies began
to diversify their overseas investment portfolio. They began to invest in the international stock,
hedge funds, private equity, and so on. From 2005, the aggressive sales of foreign investment
banks and ample liquidity in Korea have made it possible for these insurance companies to invest
in newly engineered financial products such as MBS backed by sub-prime loans, or CDO related
with US mortgages markets. As a result, during the financial meltdown in 2008 and 2009, the
Korean insurance companies experienced huge losses on their balance sheet due to the overseas
investment. Reflecting this situation the overall overseas investment is expected to be mediocre
and be confined the safe asset class for a time.
The proportion of the overseas investment of the Korean life insurance companies is
around 10% of the total asset of each company, but the same fraction of the non-life insurance
companies is smaller since they don't need to invest in longer duration bonds as much as the life
insurance do due to the shorter asset duration.
2.4.1 Korean Paper Issuance
Korean companies and Government sponsored companies not only raise their long-term
capital from the domestic market, but from the global financial markets. They try to issue
USD/EUR/JPY coupon bonds in the global capital market to raise capital at a lower rate. In 2008
and 2009, however, regardless of the interest rate level they tried to desperately issue these
Korean papers to raise dollar paying a very high cost because of the liquidity crisis in Korean
companies.
An interesting aspect associated with the issuance of Korean papers is that Korean
insurance companies participate in this market as investors. In other words, many Korean
insurance companies also invest in these Korean papers in order to enhance the risk/return profile
of the portfolio because these Korean papers have same credit risk despite yielding sometimes
more return after the asset swap. To invest in the corporate sector of other countries need the
investor to have capability to analyze the credit of foreign companies, and obviously behind the
Korean paper investment lies the fact that Korean insurance companies still have a long way to
go in terms of the research ability and the network in foreign financial markets.
2.4.2 Regional Investment Portfolio
One of the recent trends of the overseas investment is a rapid increase of investments on
emerging countries, particularly on BRICs and southern Asian countries. According to Korea
Financial Investment Association, the balance of international stock funds' was $40 billion, and
among them over 40% was invested in BRICs as of December 31 2009. The way of investing in
international stocks is varied by the company's asset management policy, but many insurance
companies which intend to have diversified global equity funds invest in the international stock
funds sold by asset management firms. So we can deduce the regional allocation of overseas
investment in Korean insurance companies is not much different from the allocation of the
international stock funds.
Table 2.5 Regional allocations of international stock funds in USD (Billion)
Countries Asset Sized Proportion
China 11.4 28.1%
US 4.4 11.0%
India 3.3 8.3%
Japan 0.7 1.7%
Russia 1.3 3.3%
Others 19.3 47.7%
Total 40.4 100.0%
More than 30% of the fund should be invested in stocks by law.
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2.5 Leading Companies' Overseas Investment Portfolio
Insurance companies basically have a conservative stance in making their investment
decisions, and this characteristic is incorporated in their overseas investment portfolio as well.
Although top ranked global insurance companies now enlarge the proportion of capital-gain
investments such as stocks and alternative investments, Korean insurance companies still stick to
income-gain investments, showing the higher proportion of bond investments compare to other
asset classes.
2.5.1 Samsung Insurance
Just as Samsung Electronics is nonparallel to other manufacturers in Korea, Samsung
insurance companies are undoubtedly the number one insurance company in terms of asset size,
profitability, and the number of customers. Therefore their investment trend is carefully observed
by other local competitors, and has a significant impact on capital markets.
As for Samsung Life Insurance, relative to its huge foreign assets, the overseas
investment portfolio itself is simple. The proportion of bond investments is over 90%. One
explanation of this could be that the objective of overseas investments of this company is ALM,
so Samsung Life Insurance just invests in long-maturity bonds. By contrast Samsung Fire &
Marine has somewhat different portfolio though its proportion of bonds is high as well. This is
mainly due to the short duration of assets in non-life insurance company.
Table 2.5 Overseas investment of Samsung Life in USD (Million)
2005(*) 2006 2007 2008
Agency + Corporate 5,964 55% 8,439 58% 8,442 57% 4,982 55%
Structured Bonds 652 6% 1,418 10% 1,976 13% 1,473 16%
Korean Paper 3,744 34% 4,264 29% 4,077 28% 2,361 26%
Others 524 5% 411 3% 271 2% 182 2%
Total 10,883 14,532 14,767 8,998
*1 Calendar Year
Table 2.6 Overseas investment of Samsung F&M in USD (Million)
2005 2006 2007 2008
Agency + Corporate 0 0% 10 2% 10 1% 16 3%
Structured Bonds 20 8% 63 11% 131 19% 46 8%
Korean Paper 95 37% 347 59% 367 54% 292 53%
Others 143 55% 169 29% 166 25% 193 35%
Total 258 589 674 548
2.5.2 National Pension Service
In 2006, the proportion of bond investments was more than 90%, showing the asset
allocation of National Pension Service was very similar to that of Samsung Life Insurance.
Contrary to Samsung, however, NPS is increasing its proportion of stock investments. The ratio
of stock investments was only 7% in 2006, but at the end of 2008 the same ratio was increased to
33%. It seems to be reasonable for NPS to widen stock investments because pension should be
protected from inflation risk, and stock investments are usually expected to be good for hedging
inflation risk.
Table 2.7 Overseas investment of National Pension Services in USD (Million)
2006 2007 2008
Stocks 1,378 7% 5,758 23% 8,647 33%
Bonds 17,920 92% 18,580 75% 16,897 64%
Alternative Investments 100 1% 542 2% 885 3%
Total 19,399 24,881 26,429
2.6 Regulatory problem
During the time of strong Korean won when USDKRW was hovering right beyond the
900won line, Korean government officers didn't want KRW to be appreciated further against
dollar. Korean economy is very much export driven economy, and the exchange rate and the net
export have a very strong negative correlation, so back in 2007 and in 2008 Korean government
rather explicitly fostered the overseas investment of insurance companies. In addition to this
indirect policy, Korean government and Bank of Korea sometimes meddled in the onshore
currency market to avoid further appreciation of KRW.
However, after the financial turmoil, the Korean regulatory authorities tried to limit the forward
contract of export companies (See Appendix 1: Regulation Table by FSS)
3. Currency Management in Korea
3.1 Recent Trend of EM currency & Market Developments
Over the past ten years there have undoubtedly a gradual movement toward the free
exchange rate system among Asian countries. Indeed the crisis itself was very painful, but based
on that experience the emerging Asian financial markets have shown a huge progress in both
quantitative and qualitative terms. Now many developed market investors can use the same
derivatives they used to use at their home country, and many risks associated with emerging
countries have been alleviated very much in line with the overall economic development of these
countries. However, we need to delve into this market more thoroughly since we have
experienced, in the financial meltdown in 2008, the emerging financial markets still remain very
fragile to the impact of the outside, and show extreme market volatility both in spot markets and
in derivatives markets.
3.2 General issues in Emerging financial markets
Before we get into the Korean financial markets we need to review the common
characteristics of the emerging markets compare to the developed financial market because
Korea is still categorized into the emerging financial market among investors and shows the very
characteristics of emerging financial markets, though Korea officially won developed market
status from FTSE group in September 20092.
2 FTSE upgraded South Korea from 'Advanced Emerging' to 'Developed' in KOPSI, The Korea
Composite Stock Price Index
While the developed market currency could be in most cases dominated by what we
called the general exchange rate model, i.e., PPP (Purchasing Power Parity) and IRP (Interest
Rate Parity), the emerging market currency is more often than not deviated from the normal
range of this explanation. Below are the major differences we can detect in emerging financial
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markets3
- Liquidity risk:
Emerging market currencies are less liquid than their developed counterparts, and
this lower liquidity definitely affects pricing and price action.
e Convertibility risk:
A number of emerging market currencies are still not convertible on the capital
account.
e Exchange controls:
Several emerging market currencies still have varying degrees of exchange rate
controls, which also distort the market pricing and economic activities.
e Emerging markets have structurally high levels of inflation:
Stronger growth levels and inefficiencies make the policy rates in most case
substantially higher in emerging markets than in developed markets, resulting in
high forward premiums.
3 Excerpts from "Currency strategy: The practitioner's guide to currency investing, hedging and
forecasting" by Henderson, C.
e Interest rate volatility is very higher: (See Appendix 2: KRW exchange rate
against major currencies)
The size of global capitals is much greater than the size of local capitals, thus
emerging markets can be swamped by a very small change of the portfolio.
- Implied emerging market volatility below developed market volatility is a buy
signal:
Historically, lower levels of implied volatility in emerging market currencies than
the corresponding developed market currencies has proven a good buy signal for
the emerging currencies. Since emerging market volatility is greater, though there
are periods when a steady capital inflow keeps the volatility lower, investors
would have the chance to make a profit in the currency option market by
researching the volatility.
3.3 Characteristics of currency management in the Korean financial market
Despite a gradual progress in the overall economy and market efficiency in financial
markets, implementing hedging strategy in Korea is somewhat different from in developed
financial markets due to several factors: the small market liquidity of; the imbalance between
industrial sectors and financial sectors; the huge volatility from the excess liberalization of
financial market.
3.3.1 Illiquidity
Illiquidity can be measured using the bid-offer spread and the trading volume. As an
emerging currency Korean derivatives market is showing a significant level of bid-offer spreads
compare to those of developed market, and the spread is even bigger than the same emerging
countries. This phenomenon implies Korean investors have to pay more transaction costs in
hedging their foreign investments due to market inefficiency, so sometimes the effect of currency
hedging is diminished or removed away although the investor implemented a proper hedging
strategy. This is a very crucial issue in Korea for investors and particularly for insurance
companies considering their big deal size. So pursuing a perfect hedge is not only ineffective
from the economic perspective, but also undesirable from 'cost and benefit' perspective.
Table 3.1 Bid-Offer spread of FX Swap Market
*1 o/n: overnight swap, t/n: tomorrow next swap, s/w: spot a week
*3 Data was extracted from Bloomberg as of March 18, 2009.
*4 Spread (%) = Bid-Offer spread/Offer price
As is shown on table 3.1 the percentage of spread in USD/KRW FX swap market is
much bigger than that of EUR/USD. While the spread of overnight FX swap for EUR/USD is
only 0.007%, the same percentage of USD/KRW is 0.044%, which is six times bigger than
EUR/USD case. In particular, as the contract period increases the bid-offer spread of USD/KRW
exponentially surges, showing very fragile market conditions on rather long tenor contracts.
If we think transaction costs increase in proportion to the spread, Korean investors have
to pay 165 times larger costs to hedge their one-year US investment than US investors do in their
European investments. As a result, the substantial transaction costs in Korea FX market will
definitely lower the hedged return of Korean insurance companies' foreign investment unless the
hedging strategy is not properly implemented.
USD/KRW EUR/USD
Spot 1,132.50 1,133.00 Spread(%) 1.3591 1.3592 Spread(%)
o/n 1,132.56 1,133.26 0.044% 1.35910 1.35920 0.0076%
t/n 1,132.51 1,133.09 0.062% 1.35910 1.35920 0.0077%
s/w 1,132.30 1,133.82 0.051% 1.35911 1.35922 0.0077%
iM 1,132.00 1,135.90 0.134% 1.35914 1.35924 0.0079%
2M 1,131.50 1,138.80 0.343% 1.35914 1.35925 0.0081%
3M 1,130.50 1,142.00 0.641% 1.35912. 1.35925 0.0096%
6M 1,127.50 1,151.20 1.007% 1.35887 1.35905 0.0129%
1YR 1,124.50 1,168.60 2.059% 1.35866 1.35897 0.0228%
3.3.2 Imbalance between corporate sectors and financial sectors
Other interesting aspect in Korean financial markets is the imbalance between corporate
sectors and financial sectors. A various Korean manufacturing companies are ranked within the
Global 1004 in terms of sales and revenues, but Korean financial markets are not enough to
accommodate trading volumes of these companies. When foreign currency revenues are
converted into Korean won, or a substantial size forward contract is expected, the spot and
derivatives currency market tends to fluctuate and frequently increase market volatility.
According to the table 3.2, the daily average trading volume of FX Swap transaction in
2009 was $10.5 billion, and the same volume of spot transaction was only $5.8 billion.
Considering a big contract of shipbuilding amounts to $1 billion we can estimate the impact from
the manufacturing company's hedging activities.
Table 3.2 Inter-Bank Foreign Exchange Transaction in Korea (USD: Billion)
2009
2008 Yearly
Avrae1Q 2Q 3Q 4QAverage
Spot 7.8 5.8 4.8 6.3 5.9 6.3
Forward 0.9 0.5 0.5 0.6 0.5 0.2
FX Swap 9.2 10.5 9.2 10.6 11.0 11.3
Other derivatives 5.2 4.4 4.0 4.1 4.6 4.8
Total 23.1 21.2 18.5 21.6 21.9 22.7
"2009 Financial and Foreign exchange market review" from Bank of Korea
3.4 Onshore Hedging Vehicles
4 According to "Fortune's Global 500 Companies" as of 2009, Samsung Electronics, LG, SK
Holdings, and Hyundai Motor are ranked within Global 100. Only Samsung Life Insurance is
ranked at 367th within Global 500 companies.
KRX currently trades various derivatives which are linked with stock indices, individual
stocks, interest rate, currencies and commodities. In currency derivatives markets only in Korea,
there are four products are traded: USD futures; USD options; JPY futures; EUR futures.
The most actively traded product is KOSPI 200 futures and options since the proportion of
foreign investor increases and their need for hedging surges correspondingly. What is interesting
in the KOSPI 200 index futures and options is that many individual traders are actively trading as
speculators in the market, and they are playing a great role as liquidity providers. By contrast the
trading volume of currency derivatives is rather mediocre, and players are limited to corporations
and the small number of asset managers. As a result, Korea Exchange by itself is not providing
enough hedging capacities to accommodate demands of big customers such as banks and
insurance companies.
So, in general, insurance companies are using the OTC derivatives markets because
swap banks can manage to address the deal size which is too big to be traded in the exchange.
Also these swap banks can make the customized deal structure to meet specific demands, and
obviously, the availability of customized products is another big reason for insurance companies
to lean on OTC markets.
I'll review four OTC currency derivatives which are FX forward, FX swaps, FX options,
and Cross currency swap with focusing on the deal structure, the hedging strategy of swap banks,
and the effects of their hedging activities. In order to implement currency management
effectively, portfolio managers should understand the counterparty's hedging practice which
greatly affects market prices in currency derivatives markets and spot markets as well.
3.4.1 FX Forward
FX forward contracts are generally used when Korean exporters hedge their future cash
flows in USD terms. Insurance companies, similarly, enter into this contract for hedging foreign
investments, and in particular for stocks or private equity investments because these investments
don't pay periodic payments during investment horizon. Although the hedging period is
determined based on the investment horizon of each project, two to three year FX forward
contract is popular in Korea due to rather ample demand and lower transaction costs
USD
Principal at t=O
USD SD
Principal at t=1. USIDV
ft" -->Principal at t=1
KRW KRW
Principal at t=1 Principal at t=1
KRW
Principal at t=O
Sell
USD
Principal at t=O
Figure 3.1 Hedge structure of FX Forward using CCS5
5 The amount of KRW principal at the maturity exchanged at the forward contract and that of
CCS is different because the former is computed based on the forward exchange rate, but in the
latter case, the KRW principal at the beginning and at the maturity is same. While the difference
of interest rates between two countries is built in FX forward premium in the forward contract,
that difference are adjusted via the exchange of interests in the CCS contract.
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Swap bank can hedge away the risk associated with FX Forward contracts not only by
using cross currency swap, but by using FX Swap as well. When investors or exporters want to a
FX forward for one year or less than one year, swap banks use FX Swap for hedging. But in both
case the swap bank initially receives USD principal, and it commonly sells the exact amount of
USD received from CCS or FX Swap in the spot exchange market. Therefore, the hedging
activity of swap bank obviously causes KRW to appreciate against USD. As mentioned at 3.3.2,
considering the imbalance between corporate sectors and financial sectors in Korea, the signal
from the exporters in Korea should be carefully observed.
3.4.2 FX Swaps
FX Swaps is the hedging instrument which is combined with spot and forward
transaction at the same time, thus this swap is often referred to as a spot-forward swap.
USD
Principal(t=1)
USD
Principal(t=0)
KRW
Principal(t=0)
KRW
Principal(t=1) + Swap Point
Figure 3.2 FX Swap Deal Structure
While other currency derivatives markets are open for both customers and swap banks,
FX swap markets are somewhat limited to swap banks in general. Swap banks are using this
market mainly for the short-term money management and the hedge for OTC currency deals with
customers. Theoretically the prices of FX swap and FX forward are identical, but two parties in
the FX swap exchange the principal in the beginning whereas two parties in the FX forward
don't change the principal, thereby causing a meaningful difference between the prices in two
transactions. In general swap banks making the FX forward deal with customers incorporate the
credit risk associated with the counterparty in the price of FX forward.
3.4.3 FX Options
Plain vanilla FX options are traded in Korea Exchange but the trading volume is trivial.
So corporations and financial institutions which need to hedge their currency risk with FX
options therefore use OTC FX options. FX options are generally preferred when the uncertainty
of a currency increases, but investors do not have a clear view on the direction of the currency. In
FX options, investment banks usually write call or put options to meet customers' demand, or
they sometimes structure special deals with exotic options. At the same time, investment banks
normally do 'delta hedging.' to hedge the risk associated with writing options.
From the investor's viewpoint, as is well known, delta hedging for written options
usually affects the spot exchange rate market, and this change has an impact on the pricing of
currency derivatives. This relationship is not a new one only in currency markets, but in the
small and underdeveloped market like Korea, delta hedging volumes more often than not
overwhelm the entire currency markets. So news on big OTC currency option contracts should
be carefully observed and dealt with properly.
In addition, due to the complexity of FX options and the lack of proper corporate client
education, legal issues often arise when corporate clients suffer substantial losses associated with
the option contract they made. This implies that, regardless of economic substances, the
fulfillment of a private contract between companies could be influenced by other factors.
Knock-in Knock-out option Case
What we called KIKO is the most popular structured option product in Korea
before the financial crisis happened in 2008. According to the deal structure, the
clients would have benefits from the deal as long as KRW strengthen until the
predetermined "knock-out" rate. But if KRW is appreciated further above the
"knock-out" rate, the right to sell USD at a favorable rate would be ceased. In the
meantime, if KRW drops below the predetermined "knock-in" rate, the clients
should sell USD at an unfavorable rate, causing a huge loss.
Since the Korean won was enormously depreciated in 2008, many corporate
clients suffered huge losses, and 140 companies among them sued the swap banks
which sold KIKO to them, claiming that they didn't fully understand the
mechanics of KIKO contracts. Although the court6 ruled that the banks would not
have to compensate the clients, this event implies that a special concern is needed
to deal with OTC options in Korea
6 Professor Stephen A. Ross at MIT Sloan School of Management testified at a court in Seoul as
a witness for the bank, whereas Professor Robert F. Engle testified as a witness for the client
companies.
3.4.4 Cross currency swaps
FX derivatives introduced so far are usually used for the short-term period. In coping
with a long-term currency management investors quite often use cross currency swaps. The basic
deal structure is very similar across the world because the terms and conditions are defined by
ISDA (International Swaps and Derivatives Association), and these rules are generally accepted
by most global financial institutions.
But the trading volume in the cross currency swap market in Korea is also very thin. The
market frequently shows an extreme gap between bid and offer because of both the imbalance
between corporate sectors and financial sectors in Korea and the vulnerability of emerging
financial market during the financial turmoil7 . Also the price is substantially affected by the
8financial institution's action to meet the regulatory needs . These Korean market specific traits
should be seriously taken into consideration in hedging currency risks using cross currency
swaps.
In addition, cross currency swap is a very useful hedging tool not only for investors like
insurance companies, but for other market participants such as public companies issuing Korean
papers, swap banks, and arbitrageurs. Therefore, investors should know the rationale behind
swap transactions, and understand the effect derived from each market participant's activity to
cope with currency risks they are facing.
7 The bid-offer spread was widened over 100bp during the financial crisis ignited by the collapse
of Lehman Brothers in 2008.
8 According to the regulation, the financial institution maintains the foreign asset liquidity above
a certain level as of the end of each quarter. Therefore the volatility of USD tends to increase
substantially at the same time.
A. Asset Swap
From the investors' perspective, CCS is very useful to hedge the currency risk associated
with foreign bond investments. The investor using CCS will do a "receive fixed9 " to convert its
foreign bond investment into the local bond investment.
Below is the case when the investor purchases a floating-rate US bond. Since in the typical CCS
in Korea, the counterparties exchange fixed KRW interests and floating USD interests, the swap
bank dealing with this CCS simply does the conventional hedging in the CCS market.
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Figure 3.3 Hedge structure of Asset Swap I
9 This is the convention in the Korean swap market: the object of "receive and pay" is the KRW
interest, not the principal. "An investor does a receive-fixed swap" means the investor will
receive the fixed KRW interest and pay the fixed USD interest, and initially the investor gives a
KRW principal and receives a USD principal.
But when the investor buys a fixed-coupon US bond, the swap bank has to do an IRS
deal in USD terms which is the exchange of a fixed USD interest and a floating USD interest
because the swap bank needs a floating US coupon in order to do a conventional CCS in the
Korean swap market. One more transaction means more hedging costs to the swap bank, so the
bank usually transfers the cost to the counterparty.
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Figure 3.4 Hedge structure of Asset Swap H
B. Liability Swap
The company issuing USD denominated bonds in the global market raises the capital in
USD terms, but in return it should pay the periodic interest to investors in USD. So the company
is exposed to the currency risk, particularly in case of the appreciation of USD. The most
frequently used method of hedging this risk is CCS either. If the issuer does a "pay fixed" CCS
with a swap bank, it will be able to change its USD denominated debt to the KRW denominated
debt.
The liability swap is totally the opposite of the asset swap in terms of the direction of
cash flows, and correspondingly it affects the swap market in the opposite direction. So, the
increased demand for liability swaps sometimes gives the investor who is planning to do an asset
swap a higher swap rate than expected.
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Figure 3.5 Hedge structure of Liability Swap
34
USD
Fixed Interest
C. Arbitrage Trading
The arbitrageur borrows money in USD terms at a lower rate and converts the principal
at CCS market. The changed KRW is invested in Korean Treasury bonds or Monetary
Stabilization bonds'0 which have a higher coupon rate in the Korean bond market.
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Figure 3.6 Hedge structure of Arbitrage transaction
10 These bonds are issued by Korean government and the Bank of Korea
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3.5 Off shore hedging vehicles
3.5.1 Non-Deliverable Forwards markets
A NDF is a cash settlement forward and is very similar to an outright forward/foreign
exchange transaction. The market is originally developed for the currency transaction in the
underdeveloped emerging markets which haven't provided enough liquidity and various hedging
methods to foreign investors.
The market is frequently used not only because participants can avoid government or
central banks' intervention which commonly happens in emerging countries, but because market
participants can reduce the counterparty risk by settling only the difference of the predetermined
rate and the actual spot rate.
NDF markets are open when on-shore foreign exchange markets are closed, so the
previous NDF markets' results substantially influence next-day spot markets. Also the market is
quite often used by hedge funds which are usually betting on a certain direction of a local
currency because the funds can avoid government interventions. Local investors, therefore,
should cautiously observe NDF markets to effectively implement hedging strategies.
4. Studies on the optimum hedge ratio
4.1 Practitioner's view
One of the most crucial decisions on the currency management is which hedging
vehicles to use and what amount to hedge. Assuming a well developed derivatives market,
investors could use freely and cheaply whatever type of derivatives based on the type of
underlying asset classes. But, what amount of invested principal should be hedged out is a very
controversial issue in investment communities across the world. Below is the distribution of
benchmark hedge ratio for investors from different base currency.
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Figure 4.1 Distribution of benchmark hedge ratios
Source: "Is there still alpha to be gained in active currency management? Russell/Mellon,
The currency management can be divided into two categories based on the purpose and
direction of the management: One is the passive currency management, and the other is the
active currency management.
A portfolio manager using the passive style is focusing on the absolute return of the
overall portfolio, so his main concern lies on reducing the risk from the movement of foreign
currencies. In the meantime a portfolio manager using the active style put an emphasis on
seeking alpha or outperforming an unhedged benchmark. In other words, investors who has a
view that the currency itself is a by-product simply following the underlying asset classes are
likely to use the passive style, but investors who has a view that the currency is another asset
class, and if managed well the currency itself could yield a significant return are more likely to
implement the active style.
4.1.1 Passive Currency Management
In practice, a portfolio manager pursuing the passive currency hedging style set the
currency hedged benchmark and just follows it avoiding any deviation. So this strategy involves
continuing to roll over the futures/forward contracts for the whole life of the investment. Of
course the frequency of rolling over is an important issue due to transaction costs and the
availability of financial instruments with various maturities.
The advantage of this strategy is that it could reduce or remove the currency risk. In other words,
the degree to reduce the currency risk depends on whether the benchmark is fully or partially
hedged.
The disadvantage of the passive management is that it has no flexibility, and
consequently there is no way to reflect the change of currency market variables and conditions.
Passive currency management is relatively simple to execute, so the portfolio managers
themselves can implement the strategy.
4.1.2 Active Currency Management
The portfolio manager adopting an active currency management is usually given the
right to actively trade the currency associated with the underlying assets. While the passive style
portfolio manager seeks for the absolute return and simply follows the benchmark, the active
style manager seeks for so called "alpha" and tries to outperform the unhedged position.
Therefore, the portfolio manager can be very flexible both in choosing the currency hedge ratio
of the portfolio and in selecting financial instruments for the hedging itself.
In general the active currency management can be categorized into two types based on the
degree of flexibility.
* Active currency overlay:
The investment firm or insurance company adopting this strategy gives the
portfolio manager or the currency overlay manager the mandate to increase or
reduce the hedge ratio.
* Currency alpha strategy:
This strategy is more aggressive than the active currency overlay since it gives
much more flexibility to the managers regardless of the level of the hedge ratio.
This strategy is generally done by a team of professional currency managers, is
allowed to take a short position on a certain currency, and sometimes use a
substantial leverage without any holdings of underlying assets. This strategy is
based on the view that currency itself is an independent asset class, and is able
to yield a quite attractive return if it is well managed.
4.2 Leading Companies' Practice
4.2.1 Samsung Insurance
The company usually uses futures/forward contracts and currency swap to hedge its
currency risk and the hedge ratio is 100%. Cross currency swap is used to hedge international
bonds, and FX forward contracts on the initial principal amount is used to hedge international
stocks.
While the maturity of cross currency swap ranges from one year to twenty-years (l yr,
2yr, 3yr, 5yr, 7yr, 10yr, 20yr, respectively in Korea), the maturity of FX forward provided by
investment banks is relatively short, i.e. most popular tenor is one year due to high demand. So
this company, other things being equal, frequently use one-year FX forward contract in hedging
foreign stock investments and roll over the contract until the maturity.
As for emerging market investments, though transaction costs are much higher than
developed market investments, it is the rule to do full hedging on the invested principal. And if
there are no proper hedging instruments, the investment itself is sometimes prohibited.
In addition, Samsung Insurance doesn't usually use FX options to hedge its currency risk not
only because transaction costs are higher than other currency derivatives, but because using the
option is viewed as a speculator in the derivatives market, and speculators in Korea are
sometimes criticized due to increasing the volatility of the currency markets.
Table 4.1 Hedging vehicles and Hedge ratio of Samsung Insurance
Hedging vehicles Hedge ratio
Stocks FX Forward 100%
Bonds Cross Currency Swap 100%
4.2.2 National Pension Services
The currency risk hedging practice of National Pension Services was very similar to that
of Samsung except the hedge ratio for international stocks. Its hedging vehicles are cross
currency swap for foreign bonds and FX forward contracts for international stocks and private
equity investments.
But National Pension Services decided to change its strategic currency hedging ratio of
international stocks from 100% to 50%11. The rationale for easing the hedge ratio for
international stocks is that the proportion of the variance of currency is minimal from the
variance of stock portfolios. And a partial hedge could minimize the portfolio variance thanks to
the correlation between the returns of stocks and currencies.
Practically the hedge ratio for international stocks is decided annually with consideration of the
returns of underlying assets and currencies. In addition to the ratio, some flexibility is given to
portfolio managers to reflect changes of market dynamics and conditions, moving toward the
active currency management style.
Table 4.2 Hedging vehicles and Hedge ratio of National Pension Services
Hedging vehicles Hedge ratio' 2
Stocks FX Forward 50%"
Bonds Cross Currency Swap 100%
"It was decided at the annual asset management committee hosted by Ministry of Health and
Welfare, on Dec 27, 2007
12 It has a buffer of plus/minus 5%.
13 The ratio was set to gradually reduce from 70% in 2008, 60% in 2009, and to 50% in 2010 to
reduce unwinding costs of current contracts
4.2.3 Overseas Pension Funds
In contrast with Korean investors, foreign investors are rather flexible and aggressive at
implementing their hedging strategy, and they are well equipped with currency professionals
dealing with currency management related matters.
CalPERS, California Public Employees' Retirement System has the unhedged
benchmark for foreign stocks with the target hedge ratio of 25%14, and set the hedged benchmark
for foreign bonds with the ratio of 100%. CalPERS shows a quite similar stance on foreign bond
investments, but it is more flexible on running the foreign stock portfolios.
GPIF, Government Pension Investment Fund (Japan), the world's largest pension fund is known
to have an open position to their currency risk since it assumes the long-term return on the
exchange rate is zero.
Table 4.3 Benchmarks and Hedge ratio of Pension Funds' 5
Benchmark Hedge ratio
CalPERS Stocks Unhedged 25%
Bonds Hedged 100%
GPIF Stocks Unhedged 0%
Bonds Unhedged 0%
APG 40~50%
CDP Stocks Hedged to CAD 100%
Unhedged 0%
Bonds Hedged to CAD 100%
4 2009 Annual review - Internal currency management
1s Kim, D. "Issues on currency management of NPS," Pension Forum, Fall 2009 (Korean)
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4.3 Currency hedging Effectiveness Tests
According to the research on the currency management of Korean insurance companies,
many of them are pursuing a perfect hedge on their foreign stock investments. I have tested the
effectiveness of currency hedging using four countries' data: 1) Nikkei 225 and Japanese Yen; 2)
S&P 500 and US Dollar; 3) CAC40 and Euro. 4) FISE100 and British Pound.
The basic assumptions are stated below:
* Investors invest the stock index at the end of each year, and hold this position until the
end of the next year (The holding period varies from one year to five years)
- Investors sell FX Forward as much as the principal invested in the stock index, and the
hedge effect is perfect.
e I assume there is no basis risk, and the change of spot exchange rate is identical to the
change of forward exchange rate.
Following the assumptions the hedged Return is equal to the return on the foreign stock
index because the currency effect is assumed to be fully removed by FX forward contract.
Meanwhile, the unhedged return is approximated to the simple sum of the return on the foreign
16
stock index and the return on the currency . I calculated the hedged and unhedged return on a
certain stock index and the corresponding currency during one year investment horizon. And
16 Strictly speaking, the unhedged return should be calculated by the formula of (1+Rs)(1+Rc).
But Rs*Rc is minimal, so if we ignore the effect of this term, we can use the simple sum of Rs
and Rc as the unhedged return. (Rs = return on the stock index, Rc = return on the currency)
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then I repeated the same procedure for other stock indices and currencies, varying the investment
horizon up to five years.
To calculate the success ratio of currency hedging, I gave the situation in which the
hedged return is larger than the unhedged return one (1: success), and gave zero (0: fail) at the
opposite case . The summary of the test is shown on table 4.4.
Table 4.4 Effectiveness of full hedging
lyr 2yr 3yr 4yr 5yr Avg.
JPY 62% 50% 55% 60% 56% 56%
USD 69% 58% 55% 60% 78% 64%
EUR 46% 33% 45% 40% 11% 35%
GBP 46% 33% 45% 60% 67% 50%
Avg. 56% 44% 50% 55% 53% 51%
According to table 4.4 the average success ratio of four sample currency for five sample
investment horizon is 51%. It implies that the effectiveness of full hedging on invested principal
is not much better than "Do nothing" on the currency exposure.
By and large, US dollar has been depreciated over the sample period, so taking a short position
on USD was helpful to enhance the hedged return according to the success ratio of 64%. But as
the same ratio of 35% is shown at the case of EUR, hedging on the currency which has been
gradually appreciated was not helpful, only worsening the hedged return.
17 The analysis based on Nikkei225 and Japanese Yen for five respective investment horizon is
attached in Appendix 3
Moreover transaction costs were not taken into account in this test, so if transaction costs
is reflected in the calculation the effectiveness of full hedging would be deteriorated furthermore.
In this context, the Korean insurance companies' full hedging approach on foreign stock
investments is not recommendable.
4.4 Academic Papers on optimal hedge ratio
Although there are many researches on currency risk management, especially on the
optimal hedge ratio, we could categorize the results of these researches into two extreme
territories: the school in favor of 100% full hedge; the school in favor of the unhedged or
unmanaged currency risk.
Since the arguments of the two parties are somewhat radical and old-fashioned, applying
these concepts into practice is rather inappropriate. But it might be very helpful to know what the
crux of these papers are and what rationale the researchers are based on, because the results of
researches could give an intuition which is needed for the further analysis later on.
4.4.1 Andre F. Perold and Evan C. Shulman
Perold and Schulman' (1988) argue at their paper that US investors have to hedge
currency risk to reduce the risk of their portfolio because the currency risk increased
substantially in the late 1970s. At the time Perold and Schulman wrote this paper, few of
international investments seemed to be hedged in terms of currency risk although currency hedge
could give investors a significant reduction of the total return at no loss of expected return.
According to their paper, international portfolio managers should devise set up
investment policy in terms of hedged portfolios than unhedged portfolios. The rationale for their
argument is that the long-term expected return of currency hedging is zero, so there is a "free
lunch" in hedging currency risk. And they argue that if transaction costs of currency hedging are
considered, it is hard to accept the currency hedging reduces long-run expected returns.
18 "The free lunch in currency hedging: Implications for investment policy and performance
standards"
4.4.2 Kenneth A. Froot
Froot' 9 (1993) argues that for short horizons, full hedging could reduce the volatility of
the return on hedged portfolio, but for longer horizons, i.e. five or more years, international stock
portfolio shows the larger volatility of the return when hedged than when unhedged.
He shows the optimal hedge ratio could drop from 100% to 35% for the horizon of five to ten
years, and if transaction costs and counterparty risks are involved in hedging, the optimal hedge
ratio would fall to zero as the investment horizon increases.
His approach is based on the assumption that for relatively short periods, hedged returns
are greatly influenced by PPP (Purchasing Power Parity), whereas for longer periods, the same
returns are more influenced by interest rate differential and unexpected inflation between two
countries. He therefore argues that since there are only common hedging instruments in
derivatives markets despite the usefulness of this decomposition of hedge returns, the optimal
hedging ratio should be determined based on investment horizons.
4.4.3 Meir Statman
Statman20 (2005) argues that hedged and unhedged global portfolios during the 16 years
from 1988 through 2003 have almost the same risk and return, and they are all located at mean-
variance efficient frontier. He says that obviously there have been one time when the manager of
hedged portfolio was a winner and the other time when the manager of unhedged portfolio was a
winner, and this causes portfolio managers have the cognitive bias of hindsight followed by the
19 "Currency hedging over long horizons"
20 "Hedging currencies with Hindsight and regret"
emotion of regret. Intuitively, the optimal hedge ratio should be determined at approximately 50%
to minimize investor's regrets.
4.4.4 Fisher Black
Black (1989) suggests that there is a universal formula for the optimal hedge ratio. He
assumes there are no frictions on international trade and capital flows, and makes what we called
"Universal Hedging" formula consisting of three dependents: the expected return on the world
market portfolio; the volatility of the world market portfolio; average exchange rate volatility.
The formula is stated below.
H = ''" 2 ,where
pm = the average across investors of the expected excess return on the world market portfolio
am = the average across investors of the volatility of the world market portfolio
Ge = the average exchange rate volatility across all pairs of countries
Black finds out that the optimal hedge ratio for international stocks exists between 0%
and 100%, but based on his data from 1986 to 1988 he estimates the optimal hedge ratio could be
as high as 77%, and be as low as 30%.
As with many theories in finance, Black's model is also based on unrealistic "perfect
world" assumption, thus it's not easy to directly apply in practice. But this formula can be a base
case for the optimal ratio for international stock investment, and applied with forecast of a
certain currency.
21 "Universal Hedging: Optimizing currency risk and reward in international equity portfolios"
and "Equilibrium Exchange Rate Hedging"
5. Effective Hedging Strategy
Up to now I reviewed the Korean insurance industry and financial markets focusing on
emerging market characteristics, and I also illustrated the deal structure of various currency
hedging instruments. Researching the currency management style of leading insurance
companies and pension funds, I found that there are two perspectives of the currency
management: the passive style; the active style, and there have been much debate on the optimal
hedging ratio in the world of academia.
Regretfully the currency management of Korean insurance companies is still in the
beginning stages, adhering to full hedge convention without any further consideration.
Now I suggest the effective currency management strategy which is matched with the properties
of each category: 1) Emerging country equity; 2) Developed country equity; 3) Emerging
country bonds, 4) Developed country bonds.
The approach based on this category is in line with the organization in the typical
Korean insurance company, which has no special currency overlay team, a specialized team for
the currency management. The currency management is done by the asset managers of each asset
class, and they are evaluated by the return on the total portfolio including the return on currency
management as well.
It is obviously more logical to analyze the contribution of currency management at the
total portfolio level which contains both domestic and international portfolio22 . But in this paper,
22 "It is often claimed that currency risk doesn't add a significant amount of uncertainty to the
total portfolio when the international allocation is small (typically 10%). So the optimal passive
hedge ratio is likely to depend on the proportion of international assets in the total portfolio."
"Global Investment" By Solnik
considering the evaluation problem inside the organization, I'll suggest a practical guideline for
overseas investment managers of each asset class. So the analysis is focused on the international
segment of each asset class from the total portfolio.
5.1 Minimum Variance Hedge Ratio
The purpose of the currency hedging is to minimize the currency risk from overseas
investment. If the value of an overseas investment doesn't change for the investment horizon, the
investor might simply sell FX futures and fix the value of the investment at the beginning of the
investment. The hedge ratio is calculated using the formula below;
Hedge Ratio = Number of Contracts x Multiple x Futures 
Price
Market Value of Investment
But if the investor put her money in stocks, the value of this investment would be
systematically responsive to the local currency value. The relationship between the stock price of
Korean export companies such as Hyundai motors and the value of KRW is typical examples; A
depreciation of KRW definitely help Hyundai motors to sell its car to American customers at a
lower price in USD term, and this will affect the company's stock price very positively.
I assumed here that investors are mainly concerned of the variance of the investment
rather than the return on investment itself. So when investors decided to hedge its overseas
investment they will set the hedge ratio to minimize the return on the hedged portfolio, and these
ratios can be extracted from the regression analysis23 which is set by the following equations.
23 The regression method is broadly used without any citation, but the symbols and definitions
used this paper are from "Global Investment" by Solnik
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The rate of return on a hedged portfolio is equal to the rate of return on the unhedged portfolio
minus h times the change of the futures price:
RH = R* - h x RF
The optimal hedge ratio minimizing the variance of the hedged portfolio is the covariance of the
unhedged portfolio return with the return on the futures:
a 2 + h2 x - 2 x h x Cov(R*, RF)
H -2 x h x ay - 2 x Cov(R*, RF) = 0dh
COV(R*, RF)
h* = 2
aTF
This minimum ratio can be referred to the regression hedge ratio:
R* = a + h*RF + Error term
The unhedged portfolio (the foreign asset portfolio) can be expressed this way:
R* = R + s(1 + R), s = the change of spot exchange rate
If the "s times R" is omitted because it is too small, the return on the hedged portfolio can be
altered to this formula:
RH = R+ s-hRF
The movement of spot exchange rates and the change of futures exchange rate are highly
correlated, but they are not exactly same due to the change of the basis derived from the
difference of interest rates between two countries. Here I assumed the basis is zero and remains
for a long time, so RF becomes equal to the spot exchange rate movement, s:
RH = R + s(1 - h)
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And the minimum-variance hedge ratio is changed to:
COV(R*, RF) COV(R + s, s) COV(R, s)
h*= 2 =1+ 2
GJF s Gs
As a result, the minimum-variance hedge ratio can be interpreted by two components:
Translation risk (h, = 1) and Economic risk (hi = COV(Rs)
5.1.1 Translation Risk
Translation risk comes out when the value of the foreign investment is translated into the
local currency term. Considering only the translation risk, the hedge ratio of translation risk is
one according to the following equation:
RH - R = s(1 - h) = 0
5.1.2 Economic Risk
Economic risk occurs when the foreign currency movement and the foreign investment
are systematically correlated as mentioned above. And this risk can be estimated by running a
regression between two variables.
From the accounting perspective this economic risk is difficult to measure and is hard to believe
it's sustainable, thus many investors tend to neglect this implicit effect on the portfolio return.
But if the return on the foreign investment is positively correlated with the return on the foreign
currency, investors would lose twice: one loss is from the translation; the other loss is from the
drop of the foreign investment. So the currency hedging without careful consideration of
economic risks is not an appropriate approach to manage the international portfolios
5.2 International Stocks
There are many reasons for investing in global stock markets. By investing in global
stocks investors would enhance their portfolio return without increasing portfolio risk thanks to
the low correlation between the domestic and international stock markets.
But experiencing several financial crisis investors now begin to realize the stock markets
are no more separately moving, rather than are showing a high correlation. Be that as it may,
investors keep investing global equities for high returns, and this trend is likely to continue in the
future.
In general, Korean insurance companies are very cautious in stock investments due to
the risky nature of the investments which don't match with the normal investment objective of
the insurance company. And this trend is even more so for the international stock investment
because of the lack of experience in the global market. But the companies are now changing their
investment stances, and are expanding the investment universe from domestic stocks to
international stocks, and even to emerging countries stocks to meet the given target returns which
keep increasing.
To manage the currency risk of international stock investments, economically speaking,
investors might increase or reduce their portfolio beta relative to market index instead of directly
using FX forwards. Also they might buy an option for a stock instead of buying the common
stock, and in doing so they don't have to invest the amount of principal, and thereby reducing the
currency risk.
However, in this paper, the minimum hedge ratio will be suggested to hedge total
currency risk which consists of translation risk and economic risk by running regressions
between stock indices' return and corresponding currencies' movement. Throughout the analysis
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I will suggest the optimal hedge for international stock investments is not 100%, rather should be
lowered.
5.2.1 Data and Implementation
I selected BRICs countries, five Asian countries (ex-Japan), three other emerging
countries across the continent, and five developed countries for the analysis. The major stock
index of each country and the value of the corresponding currency per USD were chosen for the
regression test. Implementation procedure and data used for the analysis are stated below:
e Collect a monthly time series data of the currency per USD for ten years from
January 2000 to December 2009.
e Collect monthly time series data of the stock index price of the country for the
same period.
e Calculate the return on the currency and the stock index, and run a simple
regression between the two variables.
e The estimated beta of the regression is the optimal hedge ratio.
e The minimum-variance hedge ratio considering both translation risk and
economic risk is calculated by the sum of 1 (100%) and the estimated beta.
5.2.2 The results of regression analyses (Base currency: USD)
The emerging market stocks tend to be more sensitive to their home currency change,
showing higher betas with statistically significant t-statistics. According to table 5.1 below, the
emerging market stocks tend to react unfavorably to the depreciation of home currencies.
Table 5.1 Regression Results in Emerging Countries
Country Stock Index Currency Beta T-Stat R-Square
Brazil BOVESPA Real -1.08 -9.22 0.42
Russia RTS Technical Ruble -1.85 -5.01 0.18
BRICs -.......
India Bombay Sensitive Rupee -2.37 -6.45 0.26
China Shanghai B Yuan 0.98 0.30 0.00
Indonesia Jakarta Rupiah -0.93 -6.07 0.24Composite
Thailand STOCK EXCH OF Baht -1.85 -6.00 0.24THAI INDEX
Asian Taiwan TAIEX Taiwan -2.50 -5.59 0.21
Countries Dollar
.. FTSE Bursa
Malaysia Malaysa Ringgit -1.85 -4.37 0.14Malaysia KLCI
Philippine PHILIPPINE SE Philippine 1.33 -4.28 0.14
IDX Peso
Argentina MERV Argentina -1.74 -3.89 0.15Peso
Emerging Mexico IPC Mexico -1.18 -6.50 0.27
Countries---------- -.Peso
Poland WIG Zloty -0.82 -5.91 0.23
Regression equation: ReturnStock index = a + /3*Return_ Exchange rate + e
For instance, India stocks tend to go down by 2.37% when the rupee depreciates by 1%. And
other emerging countries are showing a very similar pattern in the relationship between the stock
index and the currency value.
From the international trade perspective, the currency depreciation of a nation is known
to be good for companies in the nation since cash flows from abroad increases when they are
denominated by the home currency. Also the currency depreciation makes the product of the
companies more attractive to foreign customers, thereby increasing the companies' revenues.
However, this explanation is not the case in emerging countries based on the results of several
regressions. The link between stocks and currencies is more likely affected by global capital
flows to the emerging markets, not by the theory of international trade.
As a result, we could say US investors investing in emerging stock markets which have a
beta greater than -1, should buy a FX forward contract to hedge their currency risk rather than
sell a FX forward contract. This result is providing a very meaningful guidance to not only US
investors but Korean investors as well. If a regression analysis between a local stock index and
the corresponding exchange rate against Korean won shows a statistically significant result,
Korean insurance companies should adjust their hedge ratio to reflect the relationship between
the stock return and the currency value change.
The results of the same analysis for developed countries are somewhat controversial in
terms of the direction and magnitude of estimated betas. Table 5.2 below provides that Japanese
stocks tend to go up when JPY's value against USD decreases, and similarly, US companies'
stock value also increases when USD's value against EUR declines. Meanwhile European
countries do not provide statistically meaningful results.
Table 5.2 Regression Results in Developed Countries
Country Stock Index Currency Beta T-Stat R-Square
USA S&P500 EUR/USD 0.37 2.45 0.05
JPY Nikkei225 USD/JPY 0.51 2.43 0.05
UK FTSE100 USD/GBP -0.18 -1.17 0.01
Germany DAX30 USD/EUR -0.16 -0.78 0.01
France CAC40 USD/EUR -0.10 -0.58 0.00
Although developed countries show weak links between the stock return and the
currency value, most emerging economies are providing statistically strong linear relationship
between two market variables by generating significant t-statistics. The fact demonstrates that the
full hedge to remove only translation risk induce investors to have unexpected losses by
increasing the return volatility of the total portfolio.
5.2.3 Correlation between KRW and emerging currencies
From Korean insurance companies' perspective, the regression analysis of 5.2.2 should
be implemented based on KRW. But sample regressions on several emerging countries' stock
didn't show consistent results, and most results were not statistically significant with very low t-
statistics.
However, the high correlation between KRW and the emerging currencies is enough to
give Korean insurance companies a practical implication for emerging market stock investments.
According to table 5.3 all eight emerging currencies other than China are providing highly
similar movement with Korean won and the magnitude tends to increase when the calculation
period is more weighted on the financial crisis in 2008. The result implies that the possibility of
drastic depreciation of the local currency against KRW is low because of the co-movement of
two currencies.
As mentioned at chapter three, hedging costs in emerging market investments are higher
than developed financial markets due to illiquidity and the lack of proper hedging instruments.
Based on the results and the properties of emerging markets, a full hedge for the emerging
country stocks is inappropriate and costly from Korean insurance companies' viewpoint.
Table 5.3 Correlation between KRW and the local currency
Periods Brazil Russia India China Indonesia Thailand Taiwan Malaysia Philippine
2000 0.47 0.45 0.63 (0.04) 0.46 0.39 0.58 0.56 0.412009
2000 0.17 0.17 (0.08) (0.21) 0.23 0.19 0.27 0.15 0.312001
20023 0.07 (0.15) 0.20 0.29 0.42 0.62 0.75 (0.49) 0.282003
20045 0.06 0.67 0.63 (0.06) 0.21 0.75 0.86 (0.03) 0.272005
20067 0.39 0.60 0.36 (0.08) 0.69 0.40 0.75 0.46 0.172007
2008- 0.81 0.47 0.79 (0.02) 0.68 0.42 0.62 0.72 0.63
2009
5.3 International Bonds
The global bond market can be divided into three categories: domestic bonds, foreign
bonds, and international bonds. But from the global investors' viewpoint, these bonds are not
very different once they are issued in terms of the foreign currency.
e Domestic bonds;
Domestic bonds are issued in terms of the local currency by various local
issuers such as government, semi-government, and private companies. While
various sectors issue domestic bonds to raise capital, and securitized bonds are
well traded in developed countries, only government bonds are usually traded
in emerging countries.
e Foreign bonds;
Foreign bonds are issued on a local bond market in terms of the local currency
by foreign issuers. These bonds are issued to fulfill financing needs in local
currencies, and have many different names based on the countries on which the
bonds are issued, such as Yankee bonds (in the US), Samurai bond (in Japan),
and Kimchi bonds (in Korea).
e International bonds;
Issuing a foreign bond is usually costly because foreign bonds have to meet
local regulations or requirements. To avoid this unnecessary cost, foreign
borrowers and issuers begin to use the Eurobond market which is recognized
more efficient and low-cost.
5.3.1 Foreign bond investment returns
During investment period of a foreign bond, the investor expects to earn the return by
three factors: foreign yields, bond price gain/loss, and currency movements. So the investor will
face the interest rate risk and currency risk at the same time.
Unhedged Return = Foreign bond yield - Duration x (A Foreign Yield)
+ Currency Movement (%)
What the investor should carefully consider is the close relationship between the interest
rate and the currency value. In general, a rise of the real interest rate of a country causes the
appreciation of the country's currency value because the global capital tends to flow into the
high-interest paying country. In this case, bond prices and the local currency value have a
negative relationship. However, if the nominal interest rate24 rises due to the increase of
inflationary expectations without any substantial change in the real interest rate, the country's
currency value would depreciate. Obviously in this case, bond prices and the local currency
value have a positive relationship.
In the meantime, if the investor hedges the currency risk by selling a forward currency
contract, the hedged return can be expressed by the formula below because the percentage
difference of the forward contract is equal to the interest rate differential of two countries.
Hedged Return = Foreign bond yield - Duration x (A Foreign Yield)
+ Domestic short-term Rate - Foreign short-term Rate
24 According to the Fisher Effect, 1 +Nominal Interest Rate = (1 +Real Interest
Rate)(1 +Inflationary Expectation)
Based on the formula above we might draw a conclusion: if the investor expects the
exchange rate to move less than the forward exchange rate, the investor should hedge the
currency risk, otherwise, he should not hedge it.
But it is very difficult to predict the direction and magnitude of the change of exchange
rates precisely, so the investors should have a consistent policy on the currency management for
foreign bond investments. Historically the volatility of exchange rates is known higher than that
of interest rates, so the investor attempting to reduce the total volatility of foreign bond
investments generally removes the currency risk by using a cross currency swap or a forward
contract.
5.3.2 Developed market bonds
Although the importance of emerging markets tremendously increases, global bond
markets are still dominated by developed countries. According to the resource from BIS in 2007,
three big economies of US, Euro, and Japan account for more than 80% of domestic bond
markets in terms of market capitalization. And the international bond markets are also dominated
by major currencies such as Euro and US dollar.
Domestic Bond Markets
United Kingdo n Others
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Figure 5.1 Market Capitalization of Domestic/International Bond markets
Source: Bank for International Settlements, 2007
From the Korean insurance company's standpoint, the objective of developed market
bonds investments is mainly focused on the asset and liability matching, not earning a high
return, and also the companies tend to buy and hold these bonds until the maturities.
So the currency hedging instrument for foreign bond investments of developed markets should
be the cross currency swap which enables investors to eliminate the risk of currency movements
for the long investment period.
5.3.3 Emerging market bonds
Since the emerging market bonds are more illiquid than developed countries, and credit
ratings of these bonds are usually below the investment grade, the coupon rates of these bonds
are higher, attracting more investors to seek for higher investment returns. But, the risk involved
in investing in these emerging markets has been reduced substantially over the past ten years
after financial crises, thanks to the enhanced legal, regulatory and economic conditions of these
emerging markets.
International Bond Markets
Swiss Franc Others
Yen 4%
8%
So the objective of emerging market bonds investments is somewhat different from that
of developed markets because it is focused on both acquiring higher investment returns and the
currency appreciation together. As a result, the Korean insurance company should accept a
partial hedge or non-hedge strategy in emerging market bonds investment. The lack of
appropriate derivatives market and the high cost in doing the perfect hedge could be also other
explanation of the argument.
5.3.4 Strategic and Tactical currency management
So far the discussion on currency management of foreign bond investments is about
using derivatives market in accordance with the objective of investments. Also the argument has
been progressed without any consideration of the forecast of interest rates and exchange rates.
Strengthening
Currency
Falling 6I Rising
Interest Rate Interest RateGroup Group
IV] III
Weakening
Currency
Figure 5.2 A strategy Matrix of Alternative investments in Foreign Fixed-income Market
Source: "The currency and interest rate strategy matrix: An investment tool for multicurrency
investors," Salomon Brothers, September 1982
But fundamentally speaking, the currency management cannot be addressed without
forecasts on interest rates and exchange rates. According to figure 5.4 and table 5.5 the investors
have to choose proper investment vehicles in the US fixed-income markets based on their
expectations on the rates. The investor investing other countries can modify investment vehicles
based on the conditions of investing countries.
Table 5.4 A strategy Matrix of Alternative investments in the US Fixed-income Market
1. Long-maturity bonds
2. Long-maturity mortgage related securities
Group I 3. Zero-coupon bonds
4. Money market plus bond options/futures/warrants
5. Bond warrants
1. Money market
2. Eurodollar FRNs
3. Repurchase agreements
Group II 4. "Cash and Carry"
5. Hedged non-dollar money market
6. Short-maturity bonds
1. Hedged long-maturity bonds
2. GNMA forward plus base currency money market
3. Reverse repos plus base currency money market
4. Government yield curve arbitrage - bull strategy
1. Hedged money market
Group IV 2. Hedged Eurodollar FRNs
3. Reverse repos to maturity plus base currency money market
Source: "The currency and interest rate strategy matrix: An investment tool for multicurrency
investors," Salomon Brothers, September 1982
6. Summary and Conclusion
The objective of this paper is to suggest that Korean insurance companies should change
their currency hedging practice to properly manage currency risk under the Korea specific
financial market conditions. Although the Korean insurance industry has grown rapidly, and is
ranked within global top ten, the currency management of foreign investments is still in the
beginning phase, and is focusing on only removing currency risk by adopting a full hedge policy.
To suggest the effective currency management strategy of Korean insurance companies,
firstly I reviewed Korean insurance industry and their foreign investment status. Since Korean
insurance companies have to hedge their foreign investments in the Korean derivatives markets, I
researched available hedging instruments in the Korean derivatives markets with the focus on the
influence of swap bank's hedging activities to overall financial markets. I found that the Korean
financial markets were not big enough to accommodate the trading volume of relatively more
developed corporate sectors, and I also knew that currency hedging activities were mostly
expensive due to the illiquidity of the Korean derivatives markets.
Based on these market conditions, I researched both the leading insurance companies'
currency management practice and several academic papers suggesting the optimal hedging ratio
for foreign investments. Here I knew that many global pension funds and insurance companies
adopted a partial or non hedge strategy for their foreign investments. And in the academia, there
were one school arguing 100% hedge and the other school arguing 0% hedge for foreign
investments. Black Fisher even suggested the universal formula for the hedge ratio.
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I made three numerical analysis based on historical data: 1) Currency hedging
effectiveness test; 2) Regression analysis to calculate the minimum hedge ratio for foreign stock
investments; 3) Correlation between emerging currencies. According to currency hedging
effectiveness test I found that the effectiveness of a full hedge on invested principal by selling
forward contracts was slightly over 50%.
The regression analysis suggested that contrary to normal consensus, investors should
buy forward contracts to hedge their stock investment of emerging nations, saying that a simply
selling a forward contract without any consideration of the link between stock returns and
currency value changes might incur significant losses on the emerging stock investments.
The correlation between emerging currencies was found very high, and this result
implied Korean investors do not need to worry about the drastic depreciation of emerging
currencies in which they invested. In conclusion throughout the three numerical analyses I found
Korean insurance companies should not hedge 100% on their foreign stock investments, and
adjust the ratio in accordance with market conditions.
Korean insurance companies' objective of developed market bond investments was
mostly to match their long liability duration due to the lack of long-maturity bond in Korean
capital market. But the objective of emerging market bond investment was to earn higher returns
and the currency appreciation together. So Korean insurance companies should use a cross
currency swap for hedging their developed market bond investments, but the companies should
accept a partial hedge or non-hedge strategy for their emerging market bond investments.
Throughout this paper I could suggest that Korean insurance companies need to change
their currency management conventions and adopt more flexible hedging policy to reflect the
real relationship between market variables. I also recommend the currency management should
be approached from the total portfolio risk management, and be implemented based on the
properties of asset types, investment horizons, and related hedging costs.
Appendix 1: Regulation on asset investments
1. General Accounts
Upper limit
Loans to a single individual or company 3% of total assets
Holding of bond or stock issued by a single individual or company 7% of total assets
Sum of (1) loans extended to an individual or company; and (2) bond and stock issued by 12% of total assets
the same individual or company
Sum of loans with its size of more than 1% of total assets made to: (1) a single individual 20% of total assets
or company; and (2) the major shareholder
Sum of loans made to the majority shareholder and subsidiaries Smaller of (1) 40% of shareholders' equity; and
(2) 2% of total assets
Sum of bonds and stocks issued by the majority shareholder and subsidiaries smaller of (1) 60% of shareholders' equity; and
(2) 3% of total assets
Loans made to a single subsidiary 10% of shareholders' equity
Holding of real estates 25% of total assets
Holding of unlisted stocks 10% of total assets
Holding of foreign currencies, foreign real estates, and foreign equities 30% of total assets
Deposits for domestic and foreign derivative trading 5% of total assets
2. Separate account (for retirement pension and variable annuity contracts)
Upper limit
(proportion of total separate account assets)
Loans to a single individual or company 5%
Holding of a bond or stock issued by a single individual or company 10%
Sum of (1) loans made to an individual or company; and (2) the value of bond and stock 15%
issued by the same individual or company
Sum of large-size loans of more than 1% of total assets made to: (1) a single individual or 20%
company; and (2) the majority shareholder
Sum of loans made to the majority shareholder and subsidiaries 2%
Sum of bonds and stocks issued by the majority shareholder and subsidiaries 3%
Loans made to a single subsidiary 4%
Holding of real estates 15%
Holding of unlisted stocks 10%
Holding of foreign currencies, foreign real estates, and foreign equities 20%
Deposits for domestic and foreign derivative trading 3%
Source: FSS (Financial Supervisory Service) regulation: Translated by JP Morgan
Appendix 2: KRW exchange rate against major currencies
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(1) Asian financial crises in 1997 / (2) Global financial crises in 2008
Appendix Table 1.1 Standard deviation of the rates
USD/KRW JPY/KRW
Daily 0.71% 0.97%
Monthly 3.18% 4.35%
Annually 11.24% 15.37%
Appendix 3: Hedge effectiveness tests (JPY)
1. 1 yr Investment and Hedging
Date Nikkei 225 Stock JPY/KRW Currency Hedged Unhedged
return return Return return
1996-12-30 19361.35 7.27
1997-12-30 15258.74 -21% 13.04 80% -21% 58% 0
1998-12-30 13842.17 -9% 10.44 -20% -9% -29% 1
1999-12-30 18934.34 37% 11.08 6% 37% 43% 0
2000-12-29 13785.69 -27% 11.06 0% -27% -27% 1
2001-12-28 10542.62 -24% 10.09 -9% -24% -32% 1
2002-12-31 8578.95 -19% 9.98 -1% -19% -20% 1
2003-12-30 10676.64 24% 11.19 12% 24% 37% 0
2004-12-30 11488.76 8% 10.11 -10% 8% -2% 1
2005-12-30 16111.43 40% 8.59 -15% 40% 25% 1
2006-12-29 17225.83 7% 7.71 -10% 7% -3% 1
2007-12-28 15307.78 -11% 8.26 7% -11% -4% 0
2008-12-30 8859.56 -42% 13.99 69% -42% 27% 0
2009-12-30 10546.44 19% 12.60 -10% 19% 9% 1
Success% 62%
2. 2yr Investment and Hedging
Date Nikkei 225 Stock JPY/KRW Currency Hedged Unhedged
return return Return return
1996-12-30 19361.357.27
1997-12-30 15258.74130
1998-12-30 13842.17 -29% 10.44 44% -29% 15% 0
1999-12-30 18934.34 24% 11.08 -15% 24% 9% 1
2000-12-29 13785.69 0% 11.06 6% 0% 5% 0
2001-12-28 10542.62 -44% 10.09 -9% -44% -53% 1
2002-12-31 8578.95 -38% 9.98 -10% -38% -47% 1
2003-12-30 10676.64 1% 11.19 11% 1% 12% 0
2004-12-30 11488.76 34% 10.11 1% 34% 35% 0
2005-12-30 16111.43 51% 8.59 -23% 51% 28% 1
2006-12-29 17225.83 50% 7.71 -24% 50% 26% 1
2007-12-28 15307.78 -5% 8.26 -4% -5% -9% 1
2008-12-30 8859.56 -49% 13.99 81% -49% 33% 0
2009-12-30 10546.44 -31% 12.60 53% -31% 21% 0
Success% 50%
3. 3yr Investment and Hedging
Date
1996-12-30
1997-12-30
1998-12-30
1999-12-30
2000-12-29
2001-12-28
2002-12-31
2003-12-30
2004-12-30
2005-12-30
2006-12-29
2007-12-28
2008-12-30
2009-12-30
Nikkei 225
19361.35
15258.74
13842.17
18934.34
13785.69
10542.62
8578.95
10676.64
11488.76
16111.43
17225.83
15307.78
8859.56
10546.44
Stock
return
-2%
-10%
-24%
-55%
-23%
9%
88%
61%
33%
-45%
-39%
JPY/KRW Currency Hedged Unhedged
return Return return
7.27
13.04
10.44
11.08
11.06
10.09
9.98
11.19
10.11
8.59
7.71
8.26
13.99
12.60
52%
-15%
-3%
-10%
1%
0%
-14%
-31%
-18%
63%
63%
-2%
-10%
-24%
-55%
-23%
9%
88%
61%
33%
-45%
-39%
50%
-25%
-27%
-65%
-21%
9%
74%
30%
15%
18%
25%
Success% 55%
4. 4yr Investment and Hedging
Date Nikkei 225 Stock JPY/KRW Currency Hedged Unhedged
return return Return return
1996-12-30 19361.35 7.27
1997-12-30 15258.74 13.04
1998-12-30 13842.17 10.44
1999-12-30 18934.34 11.08
2000-12-29 13785.69 -29% 11.06 52% -29% 23% 0
2001-12-28 10542.62 -31% 10.09 -23% -31% -54% 1
2002-12-31 8578.95 -38% 9.98 -4% -38% -42% 1
2003-12-30 10676.64 -44% 11.19 1% -44% -43% 0
2004-12-30 11488.76 -17% 10.11 -9% -17% -25% 1
2005-12-30 16111.43 53% 8.59 -15% 53% 38% 1
2006-12-29 17225.83 101% 7.71 -23% 101% 78% 1
2007-12-28 15307.78 43% 8.26 -26% 43% 17% 1
2008-12-30 8859.56 -23% 13.99 38% -23% 16% 0
2009-12-30 10546.44 -35% 12.60 47% -35% 12% 0
Success% 60%
5. 5yr Investment and Hedging
JPY/KRW Currency Hedged
return Return
7.27
13.04
10.44
11.08
11.06
10.09
9.98
11.19
10.11
8.59
7.71
8.26
13.99
12.60
19361.35
15258.74
13842.17
18934.34
13785.69
10542.62
8578.95
10676.64
11488.76
16111.43
17225.83
15307.78
8859.56
10546.44
-46%
-44%
-23%
-39%
17%
63%
78%
-17%
-8%
Unhedged
return
-7%
-67%
-16%
-48%
-5%
40%
61%
8%
16%
Success% 56%
Date
1996-12-30
1997-12-30
1998-12-30
1999-12-30
2000-12-29
2001-12-28
2002-12-31
2003-12-30
2004-12-30
2005-12-30
2006-12-29
2007-12-28
2008-12-30
2009-12-30
Nikkei 225
39%
-23%
7%
-9%
-22%
-24%
-17%
25%
25%
Stock
return
-46%
-44%
-23%
-39%
17%
63%
78%
-17%
-8%
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